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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 . 1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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- If NO period for reply is specified above, the maximum statutory period will apply and will expire S IX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

I )[3 Responsive to communication(s) filed on 21 December 2005 . 
2a)l3 This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
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5) D Claim(s) is/are allowed. 

6) [3 Claim(s) 1-16 is/are rejected. 
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Application Papers 
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10)13 The drawing(s) filed on 21 December 2005 is/are: a)l3 accepted or b)D objected to by the Examiner. 
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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application from the International Bureau (PCT Rule 17.2(a)). 
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DETAILED ACTION 

Claims 1-16 are pending. 

Priority 

Acknowledgment is made of applicant's claim for foreign priority under 35 
U.S.C. 1 19(a)-(d). The certified copy has been filed in parent Application No. 0109282.4 
filed on 04/12/01. 

Information Disclosure Statement 

The information disclosure statement filed on 2/22/02 complies with the 
provisions of MPEP § 609. It has been placed in the application file. The information 
referred to therein has been considered as to the merits, (see attached PTO-1449 form). 

Response to Arguments 

Applicant's arguments filed 12/21/05 have been fully considered but they are not 
persuasive. 

The Applicant has presented the following arguments: 

a. Regarding claims 1, 15, and 16, Hollander (US Patent No 6,182,258) 
fails to disclose the method step of "generating" during modeling of 
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the software and hardware components and the interaction between the 
hardware and software components, both a software stimulus for the 
software component and a hardware stimulus for the hardware 
component. 

b. Regarding claims 1,15, and 16, Hollander fails to disclose that the 
modeled interaction between the software component and the 
hardware component proceeds independently of the hardware and the 
software stimulus. 

c. Regarding claims 1, 15, and 16, Piatt fails to disclose using a remote 
procedure call to pass data between two software processes. 

d. Regarding claims 3-5, the combination of Hollander/Platt/Campbell 
fails to disclose the subject matter of Applicants' independent claims. 

e. Regarding claim 13, there is no allegation that the step is disclosed in 
any of the three cited references. 

Regarding the first argument, the Examiner asserts that Hollander discloses 
generating both a software stimulus for the software component and a hardware stimulus 
for the hardware component (column 6 lines 50-55; column 10 lines 59-64). There is a 
co-verification extension module that is built on top of the apparatus. Thus, the software 
verification is treated as part of the verification effort. Test generation, and result 
checking combines information from both the hardware and software components 
(column 10 lines 51-56). 
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Regarding the second argument, the Examiner asserts that Hollander discloses 
that the modeled interaction between the software component and the hardware 
component proceeds independently of the hardware and software stimulus (column 5 
lines 21-24; column 8 lines 24-32). As can be seen in figure 1 of the Hollander reference, 
there is a separate module for generating the stimuli (generate 26) and checking the 
results (checker 30). When using both dynamic testing and dynamic checking, the test 
generator module and the checker can synchronize with one another. 

Regarding the third argument, the Examiner asserts that Piatt teaches using a 
remote procedure call in order to execute a designated program (Piatt column 10 lines 16- 
22). The applicant is directed to using a remote procedure call as a communication means 
between the test controller and the simulator, both of which are software modules. 
Similarly, Piatt teaches using the remote procedure call as communication means 
between two separate software processes. 

Regarding the fourth argument, the Examiner asserts that Campbell teaches the 
steps claimed in claims 3-5. The claims are directed towards determining when the 
stimulus is ready for the simulation program. When it is ready, a start flag is set high. 
Similarly, Campbell teaches a method wherein a start flag is used to indicate to a 
different program that a condition has been met (figure 18). 
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Regarding the fifth argument, the Examiner asserts that Harmon teaches a co- 
verification environment that uses an instruction set simulator (column 4 lines 12-16). 
The ISS is used to simulate an instruction stream in software (column 6 lines 26-34). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 
various claims was commonly owned at the time any inventions covered therein were 
made absent any evidence to the contrary. Applicant is advised of the obligation under 
37 CFR 1.56 to point out the inventor and invention dates of each claim that was not 
commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1, 2, 6, 7-12, 14, 15, and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hollander (US Patent No 6,182,258) in view of Piatt et al (US Patent 
No. 5,835,764), herein "Piatt". 
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As per claims 1, 15, and 16, Hollander is directed to a method of simulating a 
system having a software component (Hollander Column 10 Lines 24-28) and a hardware 
component (Hollander Column 10 Lines 24-28), said method comprising the steps of: 

a. Modeling operation of said software component using a software 
simulator (Hollander Column 8 Lines 39-44, Column 10 Lines 51-58); 

b. Modeling operation of said hardware component using a hardware 
simulator (Hollander Column 8 Lines 39-44, Column 10 Lines 51-58); 
wherein 

c. Said hardware simulator and said software simulator are linked to model 
interaction between said hardware component and said software 
component (Hollander Column 10 Lines 34-49); 

d. Generating with a test controller (Hollander Figure 1 controller 26, 
Column 4 Lines 66-67, Column 5 Line 1) a software stimulus (Hollander 
Column 10 Lines 59-61) for said software component and a hardware 
stimulus (Hollander Column 2 Lines 25-27, Column 7 Lines 12-14) for 
said hardware component so as to permit verification of correct 
interoperability of said software component and hardware component 
(column 10 lines 51-57), wherein said modeled interaction between said 
components proceeds independently of test controller (figure 1 ; column 5 
lines 21-24; column 8 lines 24-32). 

Hollander fails to disclose a method where said software stimulus (Hollander 
Column 10 Lines 59-61) is passed to said software simulator (Figure 4 simulator 36) by 
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issuing a remote procedure call from said test controller (Hollander Figure 1 controller 
26, Column 4 Lines 66-67, Column 5 Line 1) to said software simulator. 

However Piatt teaches an analogous method where a system call is made to 
execute a designated program, using the arguments supplied. When a program needs to 
be executed, the currently executing process makes a system call requesting that the 
program be executed. The scheduler makes an entry into the entry table and extracts the 
information needed to execute the program (Piatt Column 10 Lines 16-22). 

It would have been obvious to one of ordinary skill in the art to combine the 
teachings of Hollander and Piatt. 

The motivation for doing so would have been to develop a method of 
communication that exhibits high performance (Piatt Column 7 Lines 32-36). While other 
communication protocols are cumbersome and time-consuming (Piatt column 5 lines 12- 
15), the method disclosed by Piatt would overcome those deficiencies. 

As per claim 2, Piatt teaches the use of a shared memory to store and retrieve 
information needed to execute the program. The user writes the information needed for 
the program execution to the main memory, and the scheduler extracts the information 
when it receives the request to execute the program (Piatt column 7 lines 1-26). The 
information needed to execute the program is analogous to the software stimuli in claim 
2. The user is analogous to said test controller. The scheduler is analogous to said 
software simulator. The information extracted by the scheduler is analogous to the 
software stimuli. 
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As per claim 6, Piatt teaches that when a request is made for a program to be 
executed, the request is in the form of a process. The process consists of the executable 
program and all the information needed to run the program. The receiver of the request 
can then send back the appropriate response. (Piatt column 9 lines 34-36, column 10 lines 
16-22). 

As per claim 7, Hollander is directed to the method as claimed in claim 1 wherein 
said hardware component is a hardware peripheral within a data processing system 
(Hollander column 11 lines 29-38). 

As per claim 8, Hollander is directed to a method as claimed in claim 1 wherein 
said software component is a software driver for said hardware component (Hollander 
column 1 1 lines 29-38, column 3 lines 10-13, column 6 lines 22-24). 

As per claim 9, Hollander is directed to a method as claimed in claim 1 , further 
comprising monitoring modeled signals at an interface with said hardware component 
that are generated in response to simulation of said software component and said 
hardware component (Hollander column 4 lines 52-56, column 8 lines 13-17). 

As per claim 10, Hollander is directed to a method as claimed in claim 9, wherein 
said modeled signals are monitored for compliance with rules defining permitted values 
for said modeled signals (Hollander column 8 lines 13-17). 
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As per claim 11, Hollander is directed to a method as claimed in claim 1, wherein 
said software simulator is monitored to determine coverage of a range of software stimuli 
that may be applied to said software simulator (Hollander column 5 lines 32-33, column 
8 lines 44-67, column 10 lines 51-55). 

As per claim 12, Hollander is directed to a method as claimed in claim 1, wherein 
said hardware simulator is monitored to determine coverage of a range of hardware 
stimuli that may be applied to said hardware simulator (Hollander column 5 lines 32-33, 
column 8 lines 44-67, column 10 lines 51-55). 

As per claim 14, Hollander is directed to a method as claimed in claim 1, further 
compromising monitoring said hardware simulator to detect expected changes of state 
within said hardware component occurring in response to said software stimulus 
(Hollander column 10 lines 51-68). 

Claims 3-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hollander (US Patent No 6,182,258) and Piatt et al (US Patent No. 5,835,764), herein 
"Piatt" as applied to claims 1-2 above and in further view of Campbell (US Patent No. 
6,408,009). 

As per claim 3, Hollander fails to disclose a method as claimed in claim 2 
wherein said test controller sets a start flag within shared memory to indicate to said 
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software simulator that said shared memory contains call data specifying a software 
stimulus be modeled. 

Campbell teaches a method where a start flag in the program is used to inform the 
program later on that a condition has been met. In Figure 18, steps 1000, 1002, 1004, and 
1020 form that main part of the loop that relies on the start flag. The process starts at step 
1000. In step 1002, the start flag is tested to determine whether or not it has been set high. 
If the start flag has not been set high, it loops back around to step 1002. If it has been set 
high, the rest of the program may execute, beginning with step 1004, and ultimately 
ending at step 1020 where the start flag is set low again to indicate that the program is 
finished executing. 

It would have been obvious to combine the teachings of Hollander, Piatt, and 
Campbell. Though Hollander and Piatt describe a system to co-simulate a hardware and 
software component using appropriate communication protocols, both fail to teach what 
will trigger and control the flow of the program. 

The motivation for doing so would be to incorporate an effective method for 
determining that the stimulus has been received and therefore the simulation can begin. 

As per claim 4, a method as claimed in claim 3 wherein said software simulator 
polls said start flag to determine if there is a software stimulus to be modeled is contained 
in the above combination method of Hollander, Piatt, and Campbell. (Campbell Figure 18 
steps 1000, 1002) 
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As per claim 5, a method as claimed in claim 3, wherein said software simulator 
resets said start flag to indicate to test controller that modeling of said software stimulus 
has been completed is contained in the above combination method of Hollander, Piatt, 
and Campbell (Campbell Figure 18 steps 1020). 

Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hollander 
(US Patent No 6,182,258) in view of Piatt et al (US Patent No. 5,835,764), herein "Piatt" 
as applied to claim 1 above in further view of Harmon (US Patent No. 6,810,373). 

Hollander fails to disclose a method as claimed in claim 1, wherein said software 
simulator is an instruction set simulator that serves to model execution of software 
program instruction by a data processing core. 

Harmon teaches an analogous method wherein the co-verification environment 
contains an instruction set simulator (ISS) for representing the operation of the processor 
(Harmon column 3 lines 6-15). Therefore, the hardware is modeled by the logic simulator 
while the software is simultaneously modeled by the ISS. 

At the time of the invention it would have been obvious to combine the teachings 
of Harmon with the above combination of Hollander and Piatt. 

The motivation for doing so would have been to increase the performance of the 
system. By using an ISS, the speed of verification is greatly increased. (Piatt column 2 
lines 66-67, column 3 lines 1-2, 46-57). 



Conclusion 
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Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of the 
advisory action. In no event, however, will the statutory period for reply expire later than 
SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shambhavi Patel whose telephone number is 571 272 
5877. The examiner can normally be reached on 8:30 am - 5 :00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kamini Shah can be reached on (571)272-2279. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 




